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product filtered, washed with hot water, and then transferred to a flask con-
taining excess of standard silver nitrate, together with 20 c.c. concentrated
nitric acid, and the estimation proceeded with as described under raw rubber,
the excess of silver being determined by titration. The method has been
criticised by various workers,* whose experiments, carried out with a compre-
hensive range of mixings, indicate that reliable results cannot be obtained
chiefly on account of the difficulty of securing satisfactory bromination.
The nitrosite method, which has already been described (see p. 212), has
also been applied to the examination of vulcanised rubber and is carried out in
a manner similar to that employed in the case of raw rubber, excepting that
the sample is allowed to swell in a suitable solvent before passing in the nitrous
gases. According to Tuttle,f Wesson's nitrosite method, as modified by
Tuttle and Yurow, is the only accurate direct method for the determination
of rubber.
Of the two methods, the one based on the formation of the tetrabromide is
simple to operate, and although it may not yield extremely accurate results,
these may serve as a check on the figures obtained by a difference method.
The nitrosite method, on the other hand, while giving more reliable figures,
takes some considerable time and involves the use of a complicated apparatus.
A third method for the determination of the rubber hydrocarbon is that
recommended by the U.S. Joint Rubber Insulation Committee J but it is not
applicable to mixings containing ingredients such as free carbon, bitumen, or
vermilion. Briefly, the method depends on dissolving from the rubber by
means of hydrochloric acid all the inorganic constituents removable in this
manner. Any undissolved residue contains only those substances which will
not undergo change on heating, and therefore if the treated rubber is dried,
weighed, and then incinerated, the loss in weight will be due entirely to rubber;
it is necessary as a preliminary to extract the sample first with acetone, then
with alcoholic potash, and finally with chloroform, before carrying out the
hydrochloric acid treatment.
Free Sulphur is determined in the acetone extract by adding fuming nitric
acid together with two or three drops of bromine and, after covering the flask
with a watch-glass, warming on a steam bath for five hours. One gram, of
sodium chloride is then added and the nitric acid allowed to evaporate by
removing the watch-glass, the last traces being expelled by adding hydro-
chloric acid and evaporating once more. The sulphuric acid formed by
* Hinrieksen and Kindscher, Chem. Zeit., 1912, 36, 217, 230; Becker, Gummi Zeit.> 1912,
26, 1603; Esch, Chem. Zeit., 1911, 35, 971.
f The Analysis of Rubber, American Chemical Society, Monograph Series, p. 79.
J J. I. E. C., 1917, 9, 310.